Experimental Apparatus. Hydrothermal flow-through experiments were conducted at temperatures between 410 °C and 465 °C and pressures coincident with vapor-liquid/vapor-halite stability (220 -400 bars) in NaCl dominated fluids (See Tables DR1-DR5 for 
sufficient vapor sample had been acquired. Though operating at ambient temperature, there was still concern of metal contamination for the most dilute and acidic vapors due to contact with 316ss in the valve. However, a test using 0.05 N HCl (trace-metal grade) for similar residence times showed no meaningful metal contamination. In experiment 5 (Fig. 2) , a computer controlled Ti metering valve was utilized to completely eliminate possible contamination, and in this case pressure variability was ± 2 -3 bars.
Experimental Procedures. All starting solutions were prepared with deionized H 2 O and ACS grade chloride salts. The bulk concentrations of Fe and Mn were set at levels consistent with those of natural hydrothermal fluids (1 -10 mmol/kg). All solutions were titrated to a pH of ~ 3.0 with HCl prior to the addition of variably small amounts of formic acid. Upon heating, formic acid dissociates to equimolar amounts of CO 2 and H 2 and was used to assure the ƒH 2 in the cell was adequate to maintain redox sensitive Fe and Mn in the +2 state in solution. As such, measured H 2 concentrations in the single/vapor phases ranged 2.5 to 16 mmol/kg.
Throughout the experiments (and for 24 hours prior), all starting solutions were continuously purged with N 2 directly in the reservoir of the delivery pump to remove dissolved oxygen. The reactor (at ambient conditions) was also flushed with N 2 , which was subsequently displaced by introduction of the source fluid. The cell was then heated to the desired temperature using the back-pressure regulator to maintain a setpoint ~20 bars above the fluid's critical point.
High-temperature, single-phase flow was maintained until steady-state pH (25 °C) and dissolved gas concentrations (e.g. CO 2 and H 2 , measured by gas chromatography) were achieved. Once achieved, a fluid sample was acquired. The chemical composition of this sample was compared to the reservoir solution to assure the chemical continuity of the system. The %RSD (2σ) between the unreacted start solution and the reacted (single-phase) solution was always less than 6%.
While flowing continuously, the two-phase region was typically approached by decreasing the set P on the back-pressure regulator along a given isotherm. At conditions in the two-phase region, flow rate of the source fluid was typically 0.1 -0.3 cm 3 /min, which was sufficient to achieve steady-state vapor chlorinity in good agreement with values predicted for equilibrium in the NaCl-H 2 O system (Driesner and Heinrich, 2007) . When a new P-T set-point was established, refractive index, pH (25 °C) and dissolved gas concentrations were monitored until the new steady-state vapor composition was achieved. Usually only 15 -20 minutes were required to achieve steady-state, however, fluid was allowed to flow for at least 45 minutes prior to acquiring vapor samples. Large samples of the highly dilute vapors (~10 -20 g) were taken, which is a distinct advantage of the flow-through reactor configuration. Liquid-phase samples were acquired (after sufficient passage of fluid to rinse the sample line) by opening a flowregulating valve (Ti). Samples for metal analysis were immediately acidified with trace-metal grade HCl.
Cl was analyzed by ion chromatography (2σ: ± 1%) and all cations (e.g. Na, Fe, Mn)
were analyzed by inductively-coupled plasma optical emission spectroscopy (ICP-OES) with uncertainties of ± 4% (2σ). pH (25 °C) was measured using a Thermo-Ross electrode that was calibrated often during each sampling session. Charge balance (including pH) was confirmed to be within analytical uncertainty. Chemical data (and associated P-T conditions) from experiments 1-5 are reported in Tables DR1-DR5 , where sample designations S, V and L are the starting fluid/single phase, vapors and liquids, respectively.
Fluid Chemistry from EPR, 9°50'N.
Previously unpublished data from Bio 9, Bio 9' and P vent, incorporated into time-series data analyses, are given in Table DR6 . Fluid samples were Supplementary Fig. DR5 . Time-series fluid chemistry (Bryce et al., 2011; Fornari et al., 2012; Von Damm, 2000; , Table DR6 ) from vent structures P vent and Bio 9 (plus N, Q and G vents in 1991) at EPR, 9°50'N including: A) dissolved Cl, B) dissolved Fe and C) dissolved Mn. Table DR3 . 
